CONTEXT: Social-psychological theories of health behavior suggest that adolescents' sexual behaviors are influenced by the sexual attitudes and behaviors of their friends.
The proportion of adolescents who are sexually experienced has decreased in recent years, 1 but 34% of ninth graders and 61% of 12th graders report ever having had sexual intercourse, and 7% of high school students say they first had intercourse before age 13. 2 Every year, approximately 900,000 females aged 15-19 become pregnant 3 and three million adolescents (one in four sexually active teenagers) acquire an STD. 4 Adolescents who initiate sexual activity at young ages tend to have more sexual partners and to use condoms less than those who initiate sex later, and are at increased risk for STDs and pregnancy during the teenage years. 5 Therefore, understanding influences on early initiation of intercourse and identifying possible strategies for delaying first sex have important implications for adolescent health.
Social-psychological theories of health behavior 6 and empirical research 7 suggest that timing of first sexual intercourse is influenced by a broad array of individual and social environmental factors. Among the most powerful sources of social influence are parents, siblings, sexual partners and friends. 8 Reviews of recent research highlight aspects of adolescents' friendships that are key influences on their sexual risk behaviors: friends' sexual behaviors, adolescents' perceptions of friends' behaviors and attitudes, and level of involvement with friends. 9 A consistent finding across studies of young black teenagers, and of urban sixth graders from diverse ethnic backgrounds, 10 is that young, sexually experienced adolescents are more likely than their sexually inexperienced counterparts to report that their friends are also sexually experienced. Longitudinal studies have found that adolescents who perceive that their friends favor postponing sexual intercourse are themselves more likely than others to do so. 11 These perceptions may be shaped by a combination of friends' attitudes and adolescents' own attitudes. 12 Adolescents who are highly involved with their friends may find themselves in social contexts that encourage early dating and entry into romantic relationships, 13 which have been linked to earlier sexual initiation. 14 In addition, an individual' s close circle of friends may influence sexual debut more than a single best friend does, possibly because an immediate network of friends is more stable over time than a specific best friendship. 15 To date, very few studies have prospectively tested the relative power of multiple forms of friend influence on adolescents' initiation of sexual intercourse. And few have examined how various forms of friend influence may operate jointly. In addition, many studies have been based exclusively on adolescents' perceptions of friend attitudes and behaviors, which may bias estimated associations with sexual debut because of a "false consensus" effect. 16 Some studies examining relationships between friend variables and adolescent sexual activity have not controlled for other known influences on sexual debut; therefore, observed associations may be confounded by unmeasured factors. Finally, the generalizability of many studies has been limited by the age range, geographic location or sex of the adolescent sample.
The purpose of our study was to examine forms and pathways of friend influence on adolescents' sexual debut. We were guided by a conceptual model derived from the theory of triadic influence, which posits that a complex set of social, attitudinal and intrapersonal factors influence individuals' health-related behaviors. 17 The theory assumes that individuals' behaviors are shaped, in part, by their perceptions of the health-related attitudes and behaviors of others. It further assumes that individuals are especially motivated to adopt attitudes and behaviors of others with whom they have strong social bonds, such as their immediate circle of friends.
Our model examines the impact of four forms of friend influence on adolescents' initiation of vaginal intercourse. First, the model suggests that the prevalence of sexual experience among close friends will have a direct impact on adolescents' sexual debut. Second, it posits that close friends' attitudes about sex will have a direct impact on adolescents' sexual initiation. Third, it holds that prevalence of sexual experience among friends and friends' attitudes about sex will be related to adolescents' perceptions of gaining respect from friends for having sex, which will have a direct impact on sexual debut. And fourth, our model suggests that the magnitude of influence associated with friends' sexual behavior and attitudes will be strongest among adolescents who are highly involved with their close friends.
We used longitudinal data to investigate friend influence, measured at study baseline, on adolescents' first vaginal intercourse over a follow-up period of 9-18 months. This strategy assures that these relationship dynamics precede first sexual intercourse, rather than resulting from it. We tested four hypotheses: Adolescents with higher proportions of sexually experienced close friends are more likely to initiate sexual intercourse than others; adolescents whose close friends hold positive attitudes related to sex have an increased likelihood of initiating intercourse; close friends' sexual behaviors and attitudes influence initiation of intercourse by influencing adolescents' perceptions about gaining friends' respect by having sex; and the proposed associations are strongest among teenagers who are highly involved with their close friends.
METHODS

Data Source
Data came from the first two waves of the National Longitudinal Study of Adolescent Health (Add Health). During the 1994-1995 school year, approximately 90,000 students in grades 7-12 at 134 junior and senior high schools completed in-school surveys, and a randomly selected subsample of 12,105 completed additional in-home surveys (Wave 1). Participants who had been in grades 7-11 at baseline were again surveyed at home 9-18 months later, in 1996 (Wave 2).
As part of the in-school survey, participants were asked to nominate up to five best male and five best female friends from a roster of all students at their school. In addition, participants in the Wave 1 in-home survey were asked to nominate one best male and one best female friend. We used the Wave 1 friendship network data set to link each participant with all nominated friends whom the participant had not also nominated as a romantic or sexual partner.
In-home surveys included detailed questions about sexual attitudes and behaviors, romantic relationships, and a range of other health behaviors and personal characteristics. Many questions related to sexual attitudes were asked only of participants aged 15 or older. For sensitive portions of the in-home survey, adolescents listened to questions through earphones and directly entered their responses into a laptop computer, thereby reducing the potential for interviewer or parent effects. 18 Further details of the Add Health study are available elsewhere. 19 Sample Our sample consisted of 2,436 students in grades 9-11 who completed both Wave 1 and Wave 2 in-home surveys, reported on the Wave 1 in-home survey that they had never had vaginal intercourse, provided data at Wave 2 on initiation of intercourse and nominated at least one friend who also completed the Wave 1 in-home survey. Eight percent of youth meeting the other eligibility criteria were excluded because usable data were not available from at least one nominated friend. To ensure that data related to each nominated friend were used only once in the analysis, we crosschecked friends nominated in the in-school and in-home surveys. Participants nominated 1-10 friends from their school (mean, 5.9). On average, 2.2 friends per participant completed Wave 1 in-home surveys and thereby contributed information to our study.
Of note, this study did not include data from friends who were not in school because of the Add Health sampling frame. Such friends may be more likely to be sexually experienced, and students on the verge of first sex may be more likely than other sexually inexperienced students to nominate friends who are not in their schools. Within our sample, the number of out-of-school friend nominations was small, averaging less than one per participant (mean, 0.8).
More importantly, the proportion of out-of-school friends did not differ between participants who initiated intercourse between interviews and those who did not. Therefore, the assumption that adolescents who initiated intercourse and those who did not have friendship groups located within schools seems reasonable.
Compared with the cross section of sexually inexperienced participants in grades 9-11 completing the Wave 1 survey, our sample had significantly greater proportions of students who were female, white and from families with two biological parents, and a significantly smaller proportion of students from families receiving public assistance. Equal proportions of youth in both groups had had romantic relationships in the previous 18 months. Thus, youth in our sample were at somewhat lower risk for sexual debut than the broader group of sexually inexperienced students in grades 9-11 who completed the first survey.
"it would give you a great deal of physical pleasure," "it would make you more attractive to men/women," "you would feel less lonely" and "it would relax you" (Cronbach alpha=0.72). Following an approach developed by Jussim and Osgood, 21 we averaged the scores of nominated friends with in-home data to derive an index of friends' attitudes. Possible values ranged from 0 (all nominated friends reported minimum benefits of having intercourse) to 20 (all nominated friends reported maximum benefits of having intercourse).
Analysis
The first step in our analysis was to identify variables to serve as covariates in our multivariate models. In a preliminary logistic regression analysis including five demographic variables, we selected those that were significantly associated with sexual initiation (p<.05) to use as covariates in our multivariate models: family structure, participant gender and involvement in a romantic relationship in the past 18 months. (Youth from families with two biological parents had a significantly lower risk of sexual initiation between survey waves than youth from families with other structures; females and youth with a history of recent romantic involvement had significantly elevated risks of sexual initiation.) In addition, we included the number of nominated friends providing study data as a covariate, because in preliminary analyses, several independent variables were more strongly related to sexual initiation among participants with three or more friends contributing data than among those with one or two friends in the data set.
The second step was to identify Wave 1 friend-related variables that had significant bivariate relationships with sexual initiation, using chi-square tests. These variables were then included in a final, main-effects multivariate logistic regression model testing our first two hypotheses (that sexual initiation is influenced by friends' sexual behavior and attitudes). This model included the proportion of participants' friends who were sexually experienced, friends' attitudes about sex, perceived respect from friends for having sex, level of involvement with friends and the above-mentioned covariates.* In all of the multivariate models, the standard errors were adjusted for Add Health' s clustered sampling design. 22 To test our third hypothesis, that perceived respect from friends for having sex mediates relationships between friend variables and adolescents' initiation of sexual intercourse, we used a strategy assessing mediation described by Baron and Kenny, and Ennett and Bauman. 23 In general, a given variable can be said to be a mediator when a previously sigFifty-one percent of the study sample were excluded from multivariate analyses because of missing data on one or more independent variables. These adolescents were similar to those who were included with regard to gender, family structure, family receipt of public assistance and romantic relationship in the past 18 months. The two groups differed significantly in racial or ethnic mix (p≤.01). For example, 11% of the full study sample were black, compared with 13% of the multivariate sample. In addition, 21% of those included in the multivariate analysis had had vaginal intercourse by Wave 2, compared with 16% of those in the full sample (p=.002).
Measures
• Dependent variable. Our outcome of interest was initiation of vaginal intercourse between the Wave 1 and Wave 2 surveys. Participants were asked in both waves if they had ever had vaginal intercourse and, if so, the month and year in which they had had intercourse for the first time.
A key inconsistency involved 51 participants who said at Wave 1 that they were sexually inexperienced but at Wave 2 gave a date of first intercourse that was up to three months before the first survey. In comparisons of baseline behavioral and demographic indicators, we found no significant differences between this group and participants who said in both surveys that they were inexperienced at Wave 1. Given these findings and research documenting measurement error among adolescents asked to recall specific dates of first intercourse, 20 we considered the 51 participants who gave inconsistent responses to have initiated sex between survey waves.
• Independent variables. Perceived respect from friends for having sex was measured with a Wave 1 item asking participants how much they agreed with the statement "If you had sexual intercourse, your friends would respect you more." Possible responses ranged from 1 (strongly disagree) to 5 (strongly agree).
Level of involvement with friends was based on how many of the following activities a participant reported having engaged in with each nominated friend during the past week: going to the friend' s house, meeting the friend after school, spending time with the friend over the weekend, talking with the friend about a problem and talking with the friend on the telephone. An average friend involvement score was created by summing activities with each nominated friend completing a Wave 1 in-home survey and dividing this sum by the number of nominated friends with in-home surveys. Possible scores ranged from 0 (no activities with any nominated friends in the past week) to 5 (highest level of activities with all nominated friends in the past week).
The prevalence of sexual experience among friends represents the proportion of nominated friends completing inhome surveys who reported at Wave 1 that they had ever voluntarily had sexual intercourse.
The measure on friends' attitudes about sex was based on friends' responses to a five-item scale regarding perceived benefits of having sexual intercourse: "You would feel guilty," *To assess for collinearity between predictors, we analyzed first-order correlations. The following correlations were found: r=.28 for friends' attitudes about sex and proportion of sexually experienced friends; r=.14 for friends' attitudes and perceived respect from friends for having sex; r=.07 for sexually experienced friends and perceived respect; r=.03 for friends' attitudes and level of friend involvement; r=-.02 for perceived respect and friend involvement; and r=-.01 for sexually experienced friends and friend involvement. Correlations of these magnitudes are not likely to cause multicollinearity problems. nificant relationship between an independent and a dependent variable is no longer significant, or is substantially less significant, after adjustment for a proposed mediator. Mediation analyses consisted of three steps. First, we examined bivariate associations between selected friend variables (i.e., friends' sexual experience, friends' attitudes about sex) and the proposed mediator (i.e., perceived respect from friends for having sex). Second, we regressed Wave 1 covariates and each selected friend variable on adolescent sexual initiation by Wave 2. Third, we repeated the analysis, adding the proposed mediator as an independent variable. The standardized regression coefficients from the second and third analyses indicate, respectively, the total and direct effects of the friend variables on sexual initiation; the difference between the total and direct effects is the indirect effect. To determine the percentage indirect effect, we divided the indirect effect by the total effect and multiplied the result by 100.
To examine our fourth hypothesis, that relationships between friend variables and initiation of intercourse are strongest among teenagers who are highly involved with their close friends, we included interaction terms in multivariate models to determine if each relationship varied by level of involvement. Interaction terms were tested using friend involvement both as a continuous variable and as a dichotomous variable (in which adolescents were defined as being highly involved with their friends if they had scores in the upper 25% of involvement scores).
RESULTS
Characteristics of Participants and Friends
The sample consisted of 2,436 adolescents. Fifty-six percent were female ( Table 1 ). The majority (70%) were white, and the rest were about evenly divided among blacks (12%), Hispanics (11%) and youth of other races or ethnicities (7%). Seven percent said that a parent or a parent' s partner had received public assistance in the past year. Almost two-thirds lived with their two biological parents. Slightly fewer than half of the adolescents had been involved in a romantic relationship in the 18 months before the Wave 1 survey. In the interval between Waves 1 and 2, 18% initiated vaginal sexual intercourse.
On average, 31% of the friends of participants were sexually experienced at Wave 1. Among friends of participants, the mean score for attitudes about sex was 8.7. Although these scores varied widely (from 0 to 20), on average, friends perceived a modest level of benefits associated with having intercourse. The mean score for perceived respect from friends for having sex was 2.2, indicating that adolescents tended to disagree that their friends would respect them more if they had intercourse. Students reported an average of 2.1 shared activities per friend in the past week.
Friend Variables and Sexual Debut
On average, 28% of friends of adolescents who did not initiate intercourse between surveys were sexually experienced at Wave 1, compared with 42% of friends of initiators; in bivariate analyses, the difference was statistically significant (Table 2 ). Relative to their inexperienced counterparts, initiators had friends who reported more benefits of sex, and they themselves held stronger beliefs that they would gain friends' respect by having sex. Adolescents who initiated sex between waves were more highly involved with their friends at Wave 1 than were those who remained inexperienced. perceived respect from friends for having sex. None of these interaction terms were significant. Thus, we find no support for our hypothesis that relationships between friend variables and adolescent sexual initiation are most pronounced among teenagers who are highly involved with their friends.
DISCUSSION
In keeping with the theory of triadic influence, 24 our findings suggest that the timing of adolescents' first intercourse is determined, in part, by the norms for sexual behavior and the perceived values of youths' friendship groups. Previous research has documented relationships between young adolescents' reports of their friends' sexual attitudes and behaviors and their own subsequent initiation of sexual intercourse. 25 Findings from this study extend empirical understanding in several ways. First, our findings suggest that normative sexual behavior among friends predicts transition to first intercourse during the middle adolescent years. This relationship does not appear to be mediated by adolescents' perceptions that they will gain friends' respect by having intercourse. Second, our findings suggest that perceived values of friends regarding sex have a stronger direct relationship with sexual initiation than do friends' reported attitudes about sex. Adolescents' perceptions of gaining the respect of their friends by having sex appears to mediate the relationship between friends' attitudes about sex and adolescents' initiation of intercourse.
Findings from our interaction analysis fail to support the theory of triadic influence' s notion that individuals are most likely to adopt behaviors and comply with values of those with whom they have the strongest social bonds. Our measure of friend involvement was limited to shared social activities; it did not include indicators of emotional attachment or closeness to friends. To fully explore the influences of strong social bonds with friends, future studies of teenagers' first sexual intercourse should include indicators of emotional involvement with friends.
In addition to being influenced by group norms related to sexual behaviors, adolescent sexual behaviors likely vary with a range of risk and prosocial, or protective, behaviors among peers. In one study using Add Health data to examine first sexual intercourse among adolescent females, friends were characterized as either low-risk or high-risk, on the basis of their involvement in school and in risk behaviors, including drinking, fighting and difficulty getting along with teachers and schoolmates. 26 Having low-risk close friends protected against sexual debut; youth for whom 0-25% of close friends were categorized as low-risk friends were twice as likely to initiate intercourse as those for whom 75-100% of close friends were low-risk.
In analyses controlling for participants' gender, family structure, romantic relationship history and number of friends providing study data, the greater the proportion of friends who were sexually experienced at Wave 1, the higher the odds of sexual debut by Wave 2 ( Table 3 ). The odds ratio (1.01) suggests that for every 1% increase in sexually experienced friends at Wave 1, the odds that young people initiated sex by Wave 2 increased by 1%. This finding supports the hypothesized relationship between friends' sexual behavior and the likelihood of sexual initiation.
The multivariate findings provided mixed support for a relationship between friends' attitudes about sex and sexual initiation, our second hypothesis. The more respect adolescents perceived they would gain from friends by having intercourse, the higher their odds of sexual intercourse (odds ratio, 1.2). However, friends' own attitudes about sex were not significantly associated with initiation of intercourse.*
Adolescents' Perceptions as a Mediator
In the first step of the mediation analysis, bivariate analyses confirmed that perceived respect from friends for having sex, the proposed mediator, was significantly associated with the proportion of sexually experienced friends (r=.07; p=.015) and with friends' attitudes about sex (r=.14; p<.001). In the multivariate models assessing total effects, both the proportion of sexually experienced friends and friends' attitudes about sex were significantly related to the likelihood of adolescents' sexual initiation. In a model that included perceptions of friend respect, the standardized regression coefficient associated with sexually experienced friends remained unchanged, suggesting that adolescents' perceptions do not mediate the relationship between prevalence of sexual experience among friends and initiation of sexual intercourse. In contrast, the coefficient associated with friends' attitudes about sex was no longer significant after adjusting for adolescents' perceptions of friend respect. One-third (33%) of the total effect of friends' attitudes on sexual initiation by Wave 2 was indirect, mediated by adolescent perceptions of friend respect.
Friend Involvement as a Moderator
The final multivariate models included three interaction terms-involvement by proportion of friends who were sexually experienced, by friends' attitudes about sex and by *In multivariate analyses excluding the 51 participants who reported inconsistent dates of first intercourse, the significance and magnitude of associations between the four friend variables and initiation of sexual intercourse were consistent with findings in multivariate analyses including these participants.
Study Limitations and Strengths
Our analysis has several limitations. First, because the data on adolescents' attitudes and behaviors were self-reported, they may be biased by the influence of social desirability. However, Add Health used audio computer-assisted interviewing for sensitive sections of the survey; the use of this technology may increase reporting on sensitive topics, such as sexual behavior. 27 Second, questions about sexual attitudes and beliefs were not asked of participants younger than age 15. Thus, our findings may not be generalizable to adolescents in that age-group. Third, 8% of youth meeting other eligibility criteria for this study were excluded because of a lack of usable data from at least one nominated friend. Friend data may have been unusable because the friends went to a school not sampled in Add Health, were not on the enrollment roster of included schools or did not complete a Wave 1 in-home survey. Add Health participants missing friend data differed significantly from those included in our study sample on many demographic and personal factors assessed in the surveys.* Finally, friends with usable data may not have been representative of a participant' s entire group of nominated friends. However, adolescents tend to be involved with relatively homogenous friendship groups. 28 On the other hand, this study has several methodological strengths. Its longitudinal design tests the predictive power of friends' attitudes and behaviors on initiation of sexual intercourse. In addition, the measures used captured friends' attitudes both as perceived by adolescents and as reported by the friends themselves. Finally, the nationwide sample of students in grades 9-11 includes males and females from diverse racial and ethnic groups.
Conclusions
Our findings highlight the need for further research related to several themes in understanding peer relationships and adolescent health. 29 A first theme is that associations between adolescent sexual behaviors and peer relationships are multidimensional. Future research should simultaneously explore sexual and nonsexual pathways of peer influence on adolescent sexual behaviors. For example, what are the nature and magnitude of relationships between the overall social milieu of friendship groups, 30 the sexual behaviors of friends and adolescents' own sexual behaviors? How do friends shape adolescents' choices beyond sexual initiation, such as their choices about ongoing sexual activity and contraceptive use? A second theme is that friend influences on sexual behavior are embedded in a larger network of social influences. How do parents affect friend influences on adolescent sexual behaviors, or how do friends alter parent influences? How do peers and parents influence adolescents' choice of romantic partners? A third theme worthy of further study is the idea that relationships between friends' and adolescents' sexual behaviors may be reciprocal. Do longitudinal relationships between friends' sexual experience and the sexual behavior of adolescents reflect processes of friend influence, friend selection or a combination of both?
Examining international trends, Larson and colleagues 31 note that adolescents' interpersonal lives are undergoing dramatic societal changes, including greater interactions with peers, the development of a youth culture that reinforces the world of peers, and more involvement in romantic and sexual relationships. Talk, play and leisure activities with peers are becoming a more substantial forum for adolescents' preparation for adulthood. Given these changes, interventions and programs can play a role in reinforcing positive, prosocial experiences with peers as well as reducing negative peer dynamics to fully prepare adolescents for adulthood. 32 To increase the likelihood of success, interventions focused on delaying sexual intercourse among adolescents should address group norms for sexual behavior as well as the perceptions, skills and behaviors of individuals. To impact group norms, interventions must target cohorts rather than exclusively focusing on individual teenagers. As perceived respect from friends for having sex appears to be a risk factor for sexual debut, programs can emphasize an array of prosocial behaviors (i.e., healthy alternatives to sexual intercourse) as ways to gain respect from friends, a desired goal.
While sex education is vitally important to preparation for adulthood, it seems all the more critical that youth have opportunities to be involved in prosocial relationships and learn skills for managing the social relationships in which sexual behavior occurs. 33 As young people progress through adolescence, sexual intercourse becomes a normative behavior. To foster overall development and reduce the risk of unhealthy sexual behaviors, adolescents need sustained, high-quality relationships with friends, parents, siblings, mentors and other adults. Within these relationships, both formal and informal, adolescents can learn skills of negotiating trust, seeking support, managing conflict and expressing empathy-skills that are critical to the development of healthy romantic and sexual relationships. 34 
